Role of superoxide anion in pancreatic islet blood flow regulation in anesthetized rats.
The aim of the investigation was to study the influence of the superoxide anion on pancreatic islet blood flow in rats. For this purpose, blood flow measurements were conducted with a microsphere technique 10 min after intravenous administration of different doses of superoxide dismutase (5, 15, 50, 100 or 1000 kU/kg body weight). In separate experiments, diethyldithiodicarbamate, an inhibitor of endogenous superoxide dismutase, was given to nontreated control rats or to rats subjected to a bilateral abdominal vagotomy before the injection. Only the highest dose of superoxide dismutase increased both whole pancreatic and islet blood flow. A 50% augmentation of fractional islet blood flow was seen. Administration of diethyldithiocarbamate induced marked hyperglycemia, which was partly prevented by vagotomy. Diethyldithiocarbamate decreased the whole pancreatic blood flow, while islet blood flow was maintained in both control and vagotomized rats. Consequently, a pronounced increase in fractional islet blood flow was noted in both these groups. We conclude that administration of superoxide dismutase and its inhibitor diethyldithiocarbamate influences pancreatic blood perfusion. In particular, superoxide dismutase causes a general increase in the whole pancreatic and islet blood flow, and an augmented fractional islet blood flow, presumably by a decrease in the local concentration of O(2)(z.rad;-), leading to increased concentration of NO. Diethyldithiocarbamate, on the other hand, by increasing the levels of O(2)(z.rad;-), decreases the whole pancreatic blood flow, whereas islet blood flow remains unaffected.